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Dual beam Fourier transformation infrared method and devices for 
analyte detection in samples of low transmittance 

Methods and devices are provided for determining the presence 
and/or concentration of at least one analyte In a sample of low 
transmittance. In the subject methods, a forward beam and a 
backward beam are produced by or introduced into an 
interferometer from at least one infrared radiation source. The 
forward beam is passed into the sample and then collected to 
produce a sample beam, while the backward beam is passed into a 
reference and then is collected to provide a reference beam. The 
sample beam and the reference beam are recombined either 
optically into a null beam which is detected at a single detector, or 
electronically nulled after detection on two separate detectors. The 
presence, and often amount, of at least one analyte in the sample 
is then derived from the detected null beam. Also provided are 
devices for practicing the above methods. The subject methods 
and devices are suitable for use in a variety of different applications, 
including the detection of the presence, and amount of one or more 
blood analytes in a physiological sample, such as blood, tissue or 
derivatives thereof. 
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01813602.8 ^ ^'J ^ ^ ^ mi/2M 

(c) ALm^'\t'f4^-^^>^m^'\^^M^^^a'^f/fi^i^^^¥j^ 
^. 

2. -itpM^^l ^ffi^^:^>^, fJji^^'^tL^^m^ 

10 ^. 

4. 2 ic. 3 ^/fi4.6^;^^*-, ^#4£>^-f: ^/fi^^i^^ 

25 (b) l^^f 1 -^I>l//fi^^^it:4t##^^":?f JL#//fii^t^-*.f I 
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01813602.8 U m ^ ^ =^ f^2/2M 




10 .^fe. 

15 12. :i:a;fx^'J^i|c 11 ^;fi4.6^^>^, ^^^J^^: p}\2^^W.^r^^J^Js. 

20 >^¥[^AM^^> 

15. — i3a'J^^^3t#4^#^^a t ^^^^'^A^^J^^^Y^^^- 

25 , 



3 



01813602.8 ijfc ^ mi/l8M 
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10 
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01813602.8 itt BJ 15 ^2/18jS 

10 ^i^#t'rt-/X,T, J--f'#4tit#6^^ AOTF FTIR ^ife.it 

.jiE AOTF ^ititt. A^i;^i^&^i^-^^6^^>i-^-^>|-P^-^E^^'Jii 

4>:t-^^, AOTF, J-f- ^4t6^^itit^?fill=b, FTIR AAi^M 
25 .Jii. ;tj^*^ii^:^'h FTIR ^X^^v^^^Y'i^'l^^^^^m^^^^l 
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01813602.8 ift ?9 15 ^3/1835 

XSl^#A'-f-^^^^h (DB-FTIR) ^tIg^^ ^ g) ^if'J No. 4 , 999 , 01 0 
t, ^ T ^ t ^ i>l : Beduhn & White, Applied 

5 Spectroscopy (>^^^ilQ#) (1986) 40: 628-632, Kuehl & Griff iths, 
Anal. Chem. (^^^t^) , (March 1978) 50:418-422, P. R. 
Griffiths and J. A. de Haseth. #^'i-^^^^h^it.if , Chemical 
Analysis, Vol. 83 (1986) John Wiley and Sons, New York, pp 
298-311, hLT^:#: FTIR: #J.'t^^^:^'h: Sean 

10 Johnston, Ellis Horwood, New York, (1991), pp 260-274. 

J-f-^^h^^# 6^ ^M^^'fcij6L>^^#i^;j^-3i!W-R>^ v>l -p ^ SI jf.J t 
^W>LH.^: ^®^:f'j-t 6, 016, 435; 6,002,953; 5,957,841; 5,945,676; 
5,830,132; 5, 574,283; 5,424,545; 5,237,178; 5,222,496; 
5, 204, 532; 4, 882, 492; it^^^mi^^^^'f^^ 

15 ilt, >'::^>S.Klonoff, "^M^'I^#J^^" , Diebetes Care (March, 
1997)20Z(3): 433-7. 

^jti±^4-^^6^;^^a'J^;{ir^'j>#^ ^-^^^Ji-j/a (nulled) . 
1 ^jfa.>^^#i^6^^^^4[t Jr. 



6 



01813602-8 iJi BJ 45 



10 FTIR milit^ ^ ^^^^i^^'M^T^. 

m 5 TfribJD^^ FTIR FTIR (;$^iLH^)3l'J 

m^^^ 7B -^Trta^^^--^ FTIR FTIR (;^^a«)^iL 
20 *'t*^^;5fe'ef*J6^-SCB« 

^mn^^m^m ^^^^'M^^^ (nuUed) o ,^;g^^#rv!8']6^^^t^^^ 
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01813602. 8 



itt BJ ^ ^5/18^ 



^ m:!tpiR^.^jy^ ^^^m FTIRCDB- FTIR) 

ffl>y^^ 0. 7Min 5!l 3MJn, ^f'^>^^<? 1. Smjii M 2. 4[un. 
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01813602. 8 



iJi HJ 45 ^6/18^ 



m.t^'y^^^^ 99%, ^^Sf-A^^^ 99.9%. >^^^';^-=ri'>t^# 

S]>(^^>^^-4a^aSt:^, # ^ # f 'J a^a , , 

^M^-kfiM^a, ^, 
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01813602. 8 



n m =ii mT/isM 



X-f3t^6^^^t. 3t^6^^^-5rJ'>^^^fL^-e.>J^, iL^-fc^^!, infrasil, 

m^^^'^tt'^^ Im il^-^, ^>^i^^^^^>l^^^it 1cm, 
JLift^^^^Et 2min. ^#^.i^7L^;rT^5$-^-^>S.St, 
15 A—MyTTM-^^ ii— ^^sfe-^'J t , —^-^^^'y 1cm if£ 
^(*)i;?t5-, 1mm, lOOMin ^lEE^l*Ii^TSr, 

^^A^^^m.—^-^-^^ 100%, l^'^^;^it 30%, 
10%, it't'J^i=- 5%, M.^tA'b^ 2%6t^S?,^^#a'c^^. "liL'fi^ 



10 



01813602.8 



ift 153 15 ^8/1835: 



^Ci" A^n])3:$iitM.iyyh 5: 1. ii.'tJL'y^lO: 1, JL^i'^M-ty ^ 50: 
1 it(j:$i^, ^t!/3^i^t,T^ii 200: 1 ^^J^, ^—^^J^it 50: 1. 

e^-ijil^'J (A. C. . ^^#^#!)3^l=b-5rii^t6^i/^ 1? ^4^: 
A50\m, 

>a>j ^ ^ # :^ >ir # 'fn ^5.^ . ^ m^^^ 
20 ^mw^^. 

-tt6^> A.c.^1:^ AD ^^n^imf^^^^^^'f, m^]^^ 
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^S^ m =^ m9/i8M 



'e^'J:^''^^^^:^ (ADC) , ^>^;5.|^:^^li^Si^it#i^^. M^i^^m 
2 3 n^m}LW^^ySL4r^^^ft^, @ 2 ^® 3 Trrrfj T;^.§ta^6^ 

2 3 i5L-^20 ^^^^'Y^MM 21, ^^h^i#/;{^.•5r^>^ 

^'&^fejsl#^^^/r^x*:-^itif6^^^'hilQ(?p?iL-^.^ 0.7 $»| so 
it) Mr. 

■^^•^t^^ 32 ^^1^3^ 33. ^® 3 ^K;i5L-^t, '^it^-^t] ^^^^^^M 
n 21 31 32 ^^^^ 33. Michelson ^^>^^ 

'PCit'^^:^^.^^ 22ax 22b^E|^4ta^ 22c v:A;5L#i^6^^ 

#a^a24, •5r^ii^;f:2:^^.i^23^4^-^!'J||26, 

3 6^i5:-^, -f^^iiL 22 6^^^^ 22a /^^.tfl^^^ 32 
t#J^ 33. I^Ti^^ 32 />L—^:^i^^^\^^>P^Hn^^^ 33 
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01813602. 8 



iJi ^ ^10/18K 



21 i,fj/^MMS$-^^^\^^7^^. ^^^^^—X.-^r-^^M^^^^^^ 

^/^^^^^ji^^^^T^^^ Bomen Model MB-100. '^vX^tm^^'^^ 
^¥j^7^^^, ^^^^T^^tL^'. ^ Perkin-Elm6r2000FTIR ^^tif 

i^^\^m,^-^^^^^A^m^K. 23. 25 — 3%^4tll, 

•^^J^^ii 50%. ■5^^>^'^^^'&'^^^it6^^^^, '^•J:fta;^)j^X6^ CaFj, ^ 

Mm^^^BM^ 41a ^ 41b 41c ^^\^J^^^^$-n.^. 

6#j it # 'li 6^ ^ # .|i ^ E£ ge. . 
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01813602. 8 



u m =^ ^ii/i8m 



32 -^feitii^^-^ll 25c 51-^^, 42 AL-^ 

25 WiX^'^W^^^^n tb . 

■it^m^^^^, -f^.A^#a^aA, ^^'J7t? 34^ 35, 
25b ^^^^J.^, 25b 7f»^— ^.^H 25 -^rv:^^^ 
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01813602. 8 



m ^12/18^ 



2 3 ^/fTr:6^i5L-^t . #lljS(L6^^^ 36 51-^5'J#r^!«l'JII 26 
Ji, -»L'fii^#ititit4^ 26(a) #;f:^^^.S'J;|^i5!']mi, i^m^^—A- 

it/F16^^3a'JII&^'Pt^^^^(InGaAs) , (InSb) , 

15 ^. 

(ADC) 28 ^i^^^hij^^^^-^VXitm>^Pf\^^TSL^^ , 

>\k^i^^^^^: AD797 ^. ADC -^^AAM^H^^^ ADC. ^iji^^^t^i. 
20 TSL^^'\iL%t, ADC ADC, ^fjJl^-H-A 16 'fsid^l ADC. 

ADC 6^|fc^if^tli;^^ii7lt^^S^i 29 -^H^it^^X, 'feffe 

^it^ ^ # t 6^ , 4.^1 ^ A# 1 ^ 

25 (1) -^i^fi^^/Jd^^^J^: >y^«t^#&i^>i^S t (^l^t^J^t^^ 
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itt BJ 45 ^13/1815 



^>^^;^^'J'^'JJ:^^4^):^>t.e.^6^#J?r6^^^ FTIR l^b-^'JiSilfc, 

^i^^-^v^X^^pn'>$ti!^^k'^ML^^^is^^^¥^^^)^^^^ FTIR it 

jft^^-^ "I^tL^I^^^" (Multivariate Calibration) H. Martens ^ 
T.Naes, Wiley and Sons, New York (1989) — H$ t^'^>^6^-^tt^. 
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01813602. 8 



th. m =^ mu/i8M 



mn^, ^iisf, :R*r-jk^, ^a^^^'Ss^'f^, 

20 Jr. 



25 
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01813602. 8 



ift HJ m 15/1835 



5 >^>|^ii#^^6^'l5C^Se.J.i^-f ® 3. ^-fT-i^^^^ FTIR ^itif 

(Perkin Elmer Spectrometer 2000) ?iL'ft^-^'f^ll-^>^ . 'ficm.-f 
(21+/- l^C, 40+/- 5%RH) . 50% "IS) (polka dot) 

(Oriel Instrument, model no. 3%106) J^, 

-^|H']6^|9']^Ei^^:5C6^, ^^^^^m^^^y^A'iM'f^^] 22.0 "C +/- 

0. rc, ^j^ms^^mi^mj^Mmr^M>^XM^J^^^^J^. 

15 25mm #.]EE) #it^^;i,^'J InSb ;|^i5a'JIIJi(7 mm jL^3:;f^IZ, >^^M 
77K). 

-ft^ 1 6^ D. C. A. C. i^l:ik^k^M4^i6iJ[^^^m. (A/D) 

^ A/D ^^^m'^^^:^^^^^^^fi>fj 40 'f^, ##>|-#a^B6^i^ 

;^igL^7jCt: C8/L^Sf 370, 650 ^ 930 mg/dL; 230, 585 940 

mg/dL; ^^^^ 0, 250 ^ 500 mg/dL) . #-B§.#.it'^^7jC. 4^|a 27 # 

25 '^^^^j^J #^i3i!'J— iSL^^h^-Jt EI ^5^^;^^^ 7 , 
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01813602. 8 



itt HJ ^ ^16/18M 



(optical nulling) 'XT^M^T^^7}^^A>\t^^ej^^i^^f^, 
5 ^-f^:. S 4A ?fp 4B ^;5'j7Fiij^'^#&.^ 4000-5000 cm"^ EifJ^t-^^ 

^m-^A^^A it^^^^T^^^it^^iAUO cm-') ^t;EI i^.f ^#^7jC 
10 'f^>^^^^'J^^^:^(PLS)i^^#^4000-8000 cni-'7t-P#-f£.fflf*I NIR 

15 Tfe.-^'ftf ^#^>^6^^it#.>^T^J. (SEP) ^^'J:?*; 11.3 22.8 
mg/Dl(gp, ^it#>^-^J.A^5itjil>^^#,B5)*.>^^fB]i^^J:6^^^^ 

m^n^^^. ii— ,*>y^ pLs ;f^^t SEP Mmik^^^^^m'^-^yyt^ 

:t^J^m Tk^lB. M,^, FTIR 3^I=b, ^.^^^^^ili;?L-i&^J: 

25 ^if^E^. 
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01813602. 8 



ift 15 B17/18K 



(A/D) n?^;^^„^jk]^M^^A 
20 l=bm^^ii^ij^<? 20: 1. ^^^-fl-^^^ A/P ^^^^4-?^6^j;5it:»^#^J:b 

^^^^ ADC ^, ^n>k^i9L4rtl^^^^^^¥[^. 
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01813602.8 



itt ^5 Bl8/18^ 



10 ^A^L^i^^L. 
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m =^ m m 



^l/9M 
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m ^ m m m2/9n 
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ife Bj Pf* a mym 
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isi m m m M4/9m 



T -I ' 1 r 




m 4A 
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iffi 45 Pft a m5/9M 



« 30 iJt JL(mg/dL) 

1 1 , , , 




I I I I I I 

4000 4200 4400 4600 4800 5000 

m 4B 
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i^i ^ Pft S B8/9M 




m 7 A 



29 



01813602. 8 



Til m ^ m m m9/9M 




® 7B 
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